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QUESTION 1

Provide the dynamic load factor for open systemé. Include a
description of the method of analysis used to obtain this
factor. ~ '

ANSWER

- Thrust forces which act on the piping system upon valve
operation were calculated using fluid mechanics and thermo-
dyﬁamic principles. The thrust forces caused by valve
discharge include considerations for the fluid flow behavior
and dynamic action of the valve. Equivalent static loads
applied to the piping system were conservatively established.
by increasing_the magnitude of.the initial thrust force valueé
associated with 75% of maximum flow by a factor of 2.0 to
account for dynamic loading effects. The open systems at
Indian Point Unit No.2 act as one degree of freedom'systems.
For such systems, the dynamic load factor value ranges between
zero and two and has been conservatively taken as 2.0 for Indian

Point Unit No. 2.

The analysis and design of the piping systems to account

for valve operation has been based on a number of conservative
assumptions in thét the opening of the valve and the application
of the blowdown loads were assumed to be instantaneous. All

of the stresses resulting from the application of the thrust
forces to the piping at the intersection of the branch and

header were conservatively assumed to be primary stresses.



QUESTION 2

Discuss the validity of the use of ANSI B3l.1 for primary plus
secondary stress determination at the junction of the weldolet
and the main steam header for open systems.

ANSWER

Stresses at theljunction of the weldolet and the main steam

header were evaiuated using the CYLNOZ computer program. The

CYLNOZ program is based upon Welding Research Council Bulletin
z No; 107, Revision 2, July 1970, entitled "Local Stresses in

Spherical and Cylindrical Shells Due to External Loading"

by K. R. Wichman, A. G. Hopper, and J. L. Merehon.

All of the stresses calculated using the CYLNOZ program were
assumed conservatlvely to be primary stresses and the resulting

stress values were maintained within ANSI B3l 1.0 code allowables.




'QUESTION 3

Smelt a summary of the results of the test or analysis to
verify the assumed dlrectlon of the relieving load.

ANSWER

A steam safety valve prototype wasvtested for three different
ex1t nozzle configurations: 0° ex1t (horizental-diecharge),
90° exit (vertical discharge) and 33° exit. The valve was
mounted directly on a header off a pressurized drum capable
of supplying a sustained steém flow at constant pressure

for severél seconds exceedingfthe time taken to achieve full
accumulation floﬁ of the valve (maximum valve 1ift) . The
tests measured the thrusts caused by the flow out of the
different exhaust configurations tested, and obtalned the

direction of the resultant thrust force out of the 33° exit.

Strain gages mounted on a load-cell forming an eXtension of
the. valve inlet nozzle sectlon as shown in Flgure 3 were used
to obtain the measured stralns. At the set pressure, the valve
opened and continuous measurements of load cell strains, valve
1lift, drum pressure and load cell temperature were taken, Two
sﬁrain gages read direct plus bending strains in the plane of
bending, two gages read the direct strain in the plane at 90°,
Four dummy gages were mounted on‘an identical load cell on a
second steam drum header such that compensation could be

achieved for any changes in temperature and pressure during

the tests.



From Figure 3, the splution of the exit thrusts from ﬁéasured .

values were obtained as follows:

Po =Py~ Fy - W
MQ = Fy X H; - Fy Hz‘. : : _ (2)
where:
v | o
Py = Vg, .~ (mass flow force in the load cell)

Calculated valués for comparison with the test values were
obtained for full accumulation preésure assuming dry saturated
steam. A valve efficiency factor of 0.26 (specified by valve

manufacturer) was employed.

Load Cef1/(7

Figure 3, Steam Safety Valve
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‘The|tést'record5'sﬁow typical valve opening and valve

closing timeé as 0.060-0.080 secénds. This causes'a'répid
change in exit thrust force which cause transient vibratidns

df the valve. The frequency of.the oscillations_corréséond to
the natural frequency of the system tésted (22.7 Hz). The
maximum oscillatory force component recorded by the load cell
Qas close to 1/4 of the steady-state load component. Thus

for the system tested, a dynamic load factor of 1.25 was not
exceeded. No significant vibrations of’thé valve in the steady-
state blowdown phase were observed. Gbod agreement between |
calculated and measured values were obtéined.l Generally, for.
all the exit configurations, the calculated Values‘wére conser-
vative Within 10% of the measured values.

Hiéh speed movies of the eﬁit steam jet from the 33° apgle
nozzle showed a near Symmetrical distribuﬁion over the exit
area and did not divert significantlyj(lésSfthan_2°) from the

normal direction to the exit plane.
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QUESTION 4

Provide the following analytical parameters for each COmputer .
program referenced: o - .

‘'a) brief description of the theoretical basis.

b) brief description of the assumptions used for analy51s
and the limits of applicability.

ANSWER

&
The digital computer program ADLPIPE provides an elastic
analysis of :edﬁndant piping systems subjected to thermal,
static and dynamic loads. The system may contain a number of
sections, a section being defined as a sequence of straight
and/or curved members lying between two network points. A

network point is: (a) a junction of two or more pipes; (b) an

~anchor or any point at which motion is prescribed; or (c) a

'position of lumped mass. A network point may be free, or one

or more of its six degrees of freedom may be constrained or

displaced.

ADLPIPE computes the stresses within piéing systems in
accordance with ANSI B3l.l. Any member in the system may
sustain prescribed loads or may be subject to elasticAconv
straint in any of its six degrees of freedom, Aléo at. any
location within the system, members may be changed, masses
concentrated, springs inserted; temperature conditions varied,
materials and weld configurations changed,vand body forcés

altered.
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ADLPIPE compuﬁes at each point within the piping sYstem the
forces, mbments}_franslations, and rotations which result

from the imposed aﬁchor or junction ioads, thermal_gradients

in the system,vgrévitational loads in any combination of the
three Orthogonalvaxes,.wind loads, and earthquake disturbanéés. .
For seismic effects, a nbrmal_mode analysis is-perfofmed using
three‘diﬁensional response spectra, The resultant internal
fofces ana ﬁomenté axe‘computed from the’root mean sguare

of the modal forces and moments. -

MEL-40 is a computer program using tensor analysisvmetﬁods

‘to analyze the flexibility of multiple branch -and closed-loop
pipihg systems subjecﬁ to preSsﬁre variations, temperature '
variations, anchor movements, weight, and/or other presc:ibéd
loading conditions. All computations are performed in accor-

dance with the requirements of ANSI B3l.,1,

The maximum problem size using the static analysis approach
is 99 brahchés;'99 balance points, and/qr 999 data points. Each

data.point may describe one to three elements.

The CYLNOZ computer program is based upon Welding Research
Council Bulletin No. 107, Revision 2, July 1970. The '
computer program is designéd to compute stress intensities

at eight different locations due to six different external loads,

The graphical data published in Wéldiqg Résearch Council

Bulleﬁin No. 197 are stored as data in tabular fashion.

4-2



AITKEN's method for Lagrahge interpolation a£5unéqual:intervai.
technique is employed in performing interbalatioh7alqngfthe |
curve. whllé linear interpolation is performéd between the.
curves and thus appropriate values of. non—d1mensronal parameters
against the non—dlmens1onal variable (B) and gamma (y) ‘are

obtalned,

The FLASH-IV program was used to calculate the hydraullc

loads applied to piping systems, A descrlptlon of the program
is presented in WAéD-TM 80, "FLASH-IV: A Fully Implicit
Fortran IV Program for the Digital Simulation of Transients

in a Reactor Plant", T. A.‘Porsching, J, H. Murphy; J. A,

Redfield, V. C. Davié,

'Significant agsumptions used in the analyses were presented
- in Applicant's report enﬁitled,."Summary Report of Safety and

Relief Valve Installation and Re—Analysis, dated July 13, 1972".,
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QUESTION 5 |

Provide a brlef descrlptlon of the follow1ng for typlcal open
and closed systems. : : o :

a) mathematical model
ANSWER

Thrust ioading effecté oh pipingAsystems wereAevaluated using
equivalent static loads. The mathematiéei modelsAﬁeed,to

perform these.analyses represenﬁed'accurately:the flexibility
propertiee of the piping»systemL'<The MEL+4O computer program

described in the response to Questlon 4 was used to evaluate

-the responses of open and closed systems to the applled equi-

valent static loads.

5«1
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' QUESTION 5 - - o .

Prov1de a brief descrlptlon of the follow1ng for typlcal open

~© and closed systems:

(b) . input fofcing functions,
ANSWER

(1) Open SyStem

The reactior force of a safety valve used in an open system

is a maximum when full flow is belng discharged through the

:valve. The full flow reaction force should be used when

de31gn1ng a valve 1nstallat10n. Since each safety valvevcan
open at a dlfferent time, and since all valves on a system may
not be requlred to operate durlng all transients of 1nterest,
several possible combinations of forces can exist for a partl—

cular installation.

The hydraulic_reaction force for a blowing-sﬁeam.safety vaive
should be based on the apprcpriate safety valvecflow rate.
Based on ASME B&PV Code,véection I1I, lé?i,.the-iated flow of
a sefety_valve is no more than 90 percent of,the calculated
flow relieving capacity. For the des%gn of a safety valve
installation, the expected, or maximum, flow caéacity must

be considered when establishing the maximum reaction force due

to the blowing valve. The maximum flow capacity can be determined

' from Népier's formula,

5-2



Safety valve saturated steam flow, 1b/hr

Safety valve nozzle throat area, square inches

A

P Absolute pressure at safety valve inlet nozzle, psia

The pressure to be applied in this formula is 110 percent of

the design pressure of the system on which the safety valve is

being installed. This is because the maximum allowable over-

pressure under the -code to which the system is designed is

110 percent of design pressure. The nozzle throat area used

is obtained from the valve manufacturer,

The total hydraulic.reaction force for a discharging jet of
£fluid is comprised of a pressure-area contribution and a:

fluid momentum contribution where both of these quantities

are referenced to fluid'conditions at the outlet plane of

the flow geometry. The total steady-state hydraulic force

at the outlet may be expressed as the sum of the pressure and

momentum forces as follows:

- 144 (p, - 14.7) + Vo©
"o , . Vo 9¢

|y




where: .

F = total hydraulic force at jet outlet pléne (1bs)

A = outlet flow area (ftz)

o
P_ = outlet pressure (psia)

vy = outlet fluid velocity (ft/sec)

v, = outlet fluid specific volume (ft3/1bm)

T 2
9o = 32.2 1bm/lbf (ft/sec”)

All of the above fluid conditions are referenced to the outlet
plane of the jet. Direction of force is opposite to that of

discharging jet flow,

The valve iseptropic expansion efficiency (n) must also be
considered in the force calculation. The efficiency_is not
known preéisely and may'varyAdepending on the valve configuration
and the opérating‘parameters. The effect of variations in this
effiéiency on the reaction force calculated for a.particular
valve configuration is shown in the attached Figure 5b. In
this case, the reaction force generally iﬁcreased as isentropic
efficiency increased; for other Valvés having differeﬁt ratios
of nozzle to outlet areas, the curVe'may differ from that shown,
In order to establish the most conservative reaction force, the
calculétion described herein should be performed over a range

of isentropic expansion efficiencies from 0,25 to 0.50.

The force calculation requires that the outlet pressure and
fluid conditions be known. The calculation procedure to deter-

mine the outlet conditions and reaction force is as follows:

et

SRR N
= ¢
L

f? 5-4




(1)

‘ ’ ) .

Establish the conditions at the valve inlet

P, h, S

where:

(2)

(3)

(4)

(5)

(6)

(7)

h saturated steam enthalpy at P (Btu/1b)

S = saturated steam entropy at P (Btu/lb F)

Detérmine the valve flow for these conditions as described

above, i.e.,
W = 51.5 AP

Assume an outlet pressure Pp; determine an isentropic exit
enthalpy, hg, based on the assumed outlet pressure P, and

the inlet entropy S

For a value of isentropic expansion efficiency (n) within
the range from 0,25 to 0.50, calculate the outlet enthalpy

ho for the assumed outlet pressure.
hg = h - n(h = hy)

Calculate the outlet velocity based on the expression:

4

Vo = 223.8 {/h - hg

Determine the outlet specific volume v, based on the assumed

outlet pressure P, and the outlet enthalpy h.

With the outlet conditions established above, calculate

the mass flow rate by:

Bg Vo
W = Vo



‘l} _ L | | '4"d
'(8) If the mass flow rate calculated above is the same‘as
the max1mum flow capa01ty of the valve, (from
W = 51. SAP), ‘then the assumed outlet pressure and : i
' calculated outletvcondltlons are compatlble wlth they
~inlet conditions and the_reaction force can be com-
.patible with the inlet conditions and the_reaCtion
force can be calculated. .If the mass fldw'rate_

calculated does not agree, then a new outlet pressure

'~must'be-assumed and the procedure repeated.

(9)- Repeat the above calculatlon for other values of lsen—
troplc expansion eff1c1ency w1th1n the spec1f1ed range,
and select the hlghest value of reaction force for

the de51gn of the safety_valve ;nstallatlon;

(2) Closed System

In a closed system, no sustalned reactlon force from a free
discharging jet of_fluld_can exist, However, transrent hydraullc'
- forces can be imposed at various points in the_piping system
from the time a safety valve begins to pop open until steady
flow is completely developed. In order to evaluate these
tran51ent forces, an analytlcal model of the system being
analyzed must be developed. In developlng models of pressurlzer
safety valve systems, WestinghOuSe has applied technology
developed for the analysis of the blowdown during-a losseof—
coolant accident. The analytical models developed and their

applications are considered to conservatively estimate the

transient forces.



The‘ELAéH-IV digital computer code (Reference 1) hesvbeeh'used
to calculate the transient hydraulic lbads-in closed piping.
’tsystems. For these calculatlons, the system 1s modeled by

| d1v1d1ng the piping system 1nto control volumes and deflnlng
the control volume characterlstlcs requlred by the FLASH -1V
program. Valves are modeled as ?leak elements" with choked
flow ihto the valve calculated by the Moody oorreletion.
:The code 1s also set up to check flow choklng at the end of
the dlscharge piping. Frlctlonal losses are_lnoorporated .

for the d;scharge-plplng and associated elbows.

The following essumptions_have been incorporated {nto thHe

“fEEIEulat;on 34 tfénsleht H?dréﬁliéiloadswoﬁmolosed}safétv:
»valve-pipihgﬁsystemewitH a water seal on the Upstream side

of the Safety'valve.';

1. Valve Opens Full in 40 Milliseconds
Information from valve manufacture indicates opening to»

_fapproximately_70% in 40 milliseconds.

2. Loop Seal'Water is Pushed Ahead of Steam
Actually some breakup of the water mass is expected to

occur as water is forced past the valve seat. and as the

water passes through success1ve downstream elbows.

3. Two-Phase Flow in the Downstream_P;ping is Homogeneous

Thus, any flashing of loop seal water will result in
steam bubbles trapped in the water mass. Actually SOme
phase separation is likely, thereby reducing the accel-

eration of the liquid phase.



4. No Credit is Taken for Power-Operated Relief Valves

Actua .ion of power-operated relief valves would increase
the back-pressure in the relief tank piping system,
thereby reducing the transient hydraulic loads from
subseqﬁent safety valve actuation. For this analysis,

the lowest back-pressure was assumed (3 psig) corres-
ponding to conditions just prior to actuation of the first

safety valve with relief valves closed.

Reference:;

WAPD-TM~80, "Flash-IV: A Fully Implicit Fortran IV Program
for the Digital Simulation of Transients in a Reactor Plant"
‘T. A. Porsching, J. H. Murphy, J. A. Redfield, V. C. Davis.

’
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QUESTION 5

Provide a brief description of the following for typical
open and closed systems:

¢) summary of stresses at high changes in flexibility.

ANSWER

" The stfesses-at.each point in the piping systems have been
examined for the highest combination load and have been found
generally to be well within allowable limits, The points of
maximum stress have been found to exist at elbows and tees
(i.e., high changes in flexibility) or at support points.
These maximum stress values have been tabulated in Table 3

of the July 13, 1972 report entitled, "Summary Report of

Safety ‘and Relief Valve Installation and Re-Analysis for

ASME Class 1 and Class 2 Systems in Indian Point Unit 2".
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QUESTION 6
Provide justification for using a 0.15g horizoﬁtal and a 0.10g

vertical DBE input in lieu of the results from a multi degree-
of-freedom system.

ANSWER

The ground accelerations of 0.15g horizontal and 0.10g vertical
input have been established in the Indian Point Unit No. 2 FSAR
as the Design Basis Earthquake. However, these values were |
not used in the seismic analysis of the piping systems. Piping
associated with thelpressurizer and main steam relief valve
systems was analyzed for seismic effects using the ADLPIPE
computer program. The dynamic analysis incorporated multi-
dégree—of—ffeedom mathematical models and appropriate response
spectra curvés. Seismic stresses for the other piping

systéms 6ontaining relief valves were determined using the
.MEL—4O program. Equivalent static loads were calculated using
accéleration coefficients associated with the peak values of

the ground response spectra curves with appropriate damping

factors.'




QUESTION 7

Provide justification for the use of a load factor of 2 for
closed systems.

ANSWER

Based on the characteristics of the transient hydraulic loads
from the valve opening in closed steam systems, ghe maximum
dynamic load factor of single-degree-of-freedom systems to
similar transients, and the dynamic léad factor based on
time history analyses of a number of closed systems in a
typical pressurized water reactor plant, a dynamic load

factor of two is conservative.

In a closed steam system (no loop seal), the transient
hydraulic loads acting on each leg of the downstream piping
as calculated by FLASH IV characteristically have one major
pulse which is one-sided (all plus). A typical transient
hydraulic force is shown in Figure 7-1. Such transient’
hydraulic forces excite each leg in turn; as the pressure
pulse travels downstream so that each leg experiences one

pulse. Even though the piping system as a whole experiences

a series of pulses.

The dynamic load factor of undamped Single—degreeeofvfreedom
systems for a number of different single-sided transients is
well known(l). The dynamic load factors for two common
transients are shown in Figures 7-2 and 7-3. ‘The maximum

dynamic load factor for a single~degree~of~freedom system

for a single, one-sided pulse is two.



@ ¢

However, for a symmetrical twp—sided pulse, the maximum
dynamic load factor for an undamped single—degree—of-freédom
system can be greater than two as shown in Figure 7-4., For
example, the maximum dyﬁamic load factor for a two-sided
triangular pulse is less than 2.7. Therefore, the two-sided
transient represents a more severe loading condition than

the single-sided transient.

The theoretical results are all for undamped systems. The
dynamic load factor will be smaller if damping is considered.
In order to evaluate the effects of the local application of
the load, the multiple degrees-of-freedom, the three-
directional motion, small amounts of damping, (less than

2%), and the Vcharacteristics of hydraulic loads computed

for actual piping systems, the dynamic load factor for a number

of typical closed systems was determined.

The time-histories of the hydraulic forces were determined

by means of the FLASH IV computer program. The resulting
transient forces were two-sided transients because loop seals
were included. The time-histories of the piping stresses

were determined by means of the WESTDYN-~-FIXFM-WESDYN2

package of computer programs. The structural model of all

of these systems included the pressurizer, upstream piping
(including loop seal), valve, downstream piping, and the
associated hangers and snubbers. Two of the systems contained

six legs of downstream piping,'and two contained eight legs.




The lowest fundamental frequency was 10.2 Hz, and the highest
was 23.2 Hz. The dynamic load factor was determined as the
ratio of the maximum stress from the time-history analysis

\

to the maximum stress from a static load analysis.

The load used in the static analysis was chosen in several
different ways. First, a true time slice of the time-
histories of the hydraﬁlié loads was taken at those times

when the load could cause a maximum stress condition. Such
times could be when the load on an individual leg peaked (plus
or minus) of when the‘superposition in time of‘some combination
of the loads peaked. At least fifteen differenf true time
slices were evaluated for each system. From all of these

time slices, the maximum stress calculated for each system

is shown in Table 7-1 under the heading of True Time Slice.

Second, the peak load on each individual leg was chosen, and
all of the peaks applied to their corresponding legs as one
static load condition. The resulting maximum stress is

sgown in Tgble‘?—l under the heading of ZFi mnax”
Third, the peak load on each leg was applied individually,

and the maximum stress from this set of loads is shown in

Table 7-1 under the heading Fi nax®

All of the actual dynamic load factors determined for these
systems are less than two as shown in Table 7-1, even though

the transients were more severe than the one-sided transients

in closed steam systems. Since these systems include those




with relatively low maximum stresses and those with relatively
: high maximum stresses, a design dynamic load factor of two for
closed steam systems is sufficiently conservative to be con-

sistent with current design practice.

Reference

1, Ayre, R, S. "Transient Response to Step and Pulse
Functions", Chap. 8 of Shock and Vibration Handbook,
C. M. Harris and C. E. Crede, Editors, McGraw Hill, 1961.
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TABLE 1-1 Ac‘rum. DYNAMIC LOAD
SAFETY VALVE IN$TALLATtoNS

FACTOR FoR TYPICAL CLOSED
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QUESTION 8

Provide sketches of the required modifications used for all
typical systems.

ANSWER

The attached Figures 8a, 8b, 8c and 8d show the modifications

used.

8-1




.H?%Gm}\

& EXHAUST ‘STACK

ey " & 10'RELIEF VAWVE DISCH.
" /Ms-‘4_9 t

| DUNES SRSV S

VS _
RUILDING

; | %6 4 RED -

| ) {4 {AncHoR (=) v-21 R
G AMCHOL - | oV

e QIO'RELIEF VAWE DISCH. -

- M5-49 !

TMODIFIED .. CONFIGURATION

. MAIN STEAM |
SAFETY RELEF VALVE
| = RRRANGEMENTS=

. FlG-8a




—_o.ns |

TYPICAL FOR sm'a.ef- maeﬁiﬁnm oLy
- 4 t'masu-w'dc Wm\s L:duunans ;
' 4 ) ' b
" © &8

v
¢ -

- 22 .9 e _ .

3 mBY MAIN STEAM PIPE

- WELD BUNDUP

9.

- REINFORCEMENY —1~

AR STEARA SAFETY RELIEF VAWE
NoZTLE REINFORSEMENT
— WELD BVIWDUR —
INDIAR FOIRT UN{T ¥ 2




LI Y “. . -

REINFORCEMENT .

_PRESSURS;

Fla=Be.

Lt ’51%




"

5 x
2 A

At x4 GUSBET— |

e

H - ¢ (s WELD To EXIST STEEL

7' ‘/-r'L x49LG\——-"‘“"’
quzs BACK To BACK

3

E
) o / BOTH ENDS
et V) ( ‘
== .
i ’ Eﬂ'—:—/‘g‘: Yo

?\'Pe SIZE LONG TANGENT
U-BoLT (2-REQ'D). _

"RELAEF VAWVE &9"9 :

“.L_

d -L 05"‘

LA <VA L xT LG.

" RELIEE VALVE INLET:

AT ACCUMULATOR TAN]

8-75‘




1081.

AEC DI NIBUTION FOR PART 50 DOCXET Mm
EGKN UWLEDGEE (TEMPORARY FO ‘ﬁﬂ ' REM@VE CONTROL NO
FROM. * DATE OF DOC:]. DATE REC'D | MEMO RPT | OTHER
* Consolidated Edison Company . _
New York, New York 10003 02-09-73 02-14-73 X
William J, Cahill, Jr. ' - .
TO: : ORIG cc OTHER SENT AEC 7DR X
R. C. DeYoung 1 ' SENT LOCAL PDR X
CLASS:' t;’PROP INFO INPUT NO CYS REC'D ~ DOCKET NO:
- ' 1 . 50-247

DESCRIPTION: ENCLOSURES:

Ltr re their 07-13-72 submittal and our

10-17-72 1tr trans the following:

Indian Point, Unit

v o

Additional Info Concerning the Re-analysis
of Safety and Relief Valve Installations for

ASME Clas 1 & Class 2 Systems in Indian Point
Unit No. 2, dtd 02-09- -73.

PLANT  NAMES: 2 (40 cys encl rec'd)
i ~ FOR_ACTION/INFORMATION ~02-14-73 rht -
BUTLER(L) SCHWENCER(L) SCHEMEL(1L)  KNIGHTON(E)
W/ Copies W/ Copies W/ Copies W/ Copies
CLARK(L) STO1Z(L) ZIEMANN(L) YOUNGBLOOD(E) ™~
W/ Coples W/ Copies W/ Copies W/ Copies” ;T
GOLLER(L) VASSALIO(L)" CHITWOOD(FM) ‘REGAN(E) |
W/ Copies " W/ Copies W/  Coples W/ Copies !
‘/ KNIEL(L) H. DENTON . DICKER(E) -
VAR /4 Copies W/ Coples - W/ Copies W/ Copies -
~ INTERNAL DISTRIBUTION
, TECH REVIEW OLIMER * HARLESS WADE E
EERDRIE DENTON . SHAFER "F&M
C, ROOM P-506A = SCHROEDER / GRIMES F&aM. - BROWN E
MUNTZING/STAFF MACCARY GAMMILL SMITEY - G. WILLIAMS E -
LkTe) - KNIGHT(2) KASTNER NUSSBAUMER E. GOULBOURNE L
GIAMBUSSO PAWLICKI BALLARD _ A/T IND
BOYD-L(BWR ) SHAO 'SPANGLER JLIC ASST, Eémm
v DEYOUNG-L(FWR)  JKNUTH ‘ SERVICE L SALTZMAN
SKOVHOLT-L, STELLO ENVIRO MASON L .
P. COLLINS MOORE MULTER WILSON L - PLANS
HOUSTON DICKER  MAIGRET L MCDONALD
REG OPR ETEDESCO KNIGHTON SMITH L DUBE
l FILE & REGION' (2) 10NG YOUNGBLOOD . GEARIN . L
W}ORRTS LAINAS PROJ - IEADER DIGGS L INFO
STEELE BENAROYA o TEETS L = T, MILES
REGAN LEE L
i EXTERNATL,_DISTRIBUTION
1 CAT, PDR __ Montrose, New York :
ll— TE(ABERNATHY ) (1)(5)(9)-NA.TIONAL LAB'S 1-PDR-SAN/LA/NY
+1-NSIC(BUCEANAN) 1-R. CARROLL-OC, GT-B227  1-GERALD LELLOUCHE
1-ASLB-YORE/SAYRE 1-R, CATLIN, E-256~CT BROOKHAVEN NAT. LAB
WOODWARD/H. ST. . 1-CONSULANT'S = 1-ACMED(WALTER KOESTER,
16-CYS ACRS HOLDING (Sent to M. Service) NEWMARK /BLUME,/AGABIAN Rm C-427, GT)

02-14-73

1-RD, « s MULLER, , .F=309GT



